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PLAN? HAZARDS COIRIITTES

avbes -- Leoting, Jmunry 27, 1547

The moeting waz ealled %5 order by the Chelimen at 16:00 4. 1L
lerbors prosend:

e. C. V. Ruckor, dr., fiza‘iﬁﬂa&. . L. G. Bemor, Sceretary
Dr. Fo W. Burd Hr. A. P. Dunlep
x’.'i.'n ma Jn CGS‘&GH@ . Ho H. KG“G&Z:&S’X

Aleo ebbonding:

B. D Flickinger
S. Vigner

. £. C. Barnots
e 8. J. Cromer

Ur. J. I, Buil

The eallsd purpose of the mooting was 4o diceuss a propesed series of quastions
o which Ur. H. E. Kotchan iz to soek cmowers an iz trip Lo the U'emhstian
District leodiesl Rosearsh Project ab Dochester. Ths proposed sories of ouestions
was ppproved with the eddition of tus furiher questions. Under Sootion B,

"esl Tasting,” 1t was deoided %o izsert s 4hivd quoestion, "haet mothods eve
evellable for rosplrstory testing?.” Under Seetiom b, "Poxicity," it was deoided
thet quostion No. 14, ®What has hoen the experiance oz the project with regard
Yo protection againgt bobs redietioni,” should be added. This last questiom

Tes Ziscussed by Dr. fusdé md Ur. Cromer. Ouestion No. D-10 concemning the elpha
rodieticy from urenivn 275 md 2% wes discuseod. Tho eonsaasus wns that the
natlor shovid bo sarsfully losked inbo. Dr. Ford md Uy. Cromer discussed tho
hesard of slphs rodiebion fron depositad ursmivm.

in gomewal, it was folt that mooy of the quostions cculd not be snoworsd by
the pocplo ot Recheshar 283G ovory effort should bo mede 40 obbain the

informobion from othor sources.

N Lotshan was requostod o mako o thorough survey of all roports fran Rochoster
with the view of exbtraeting from tham oll posoitle iInformetien on the Soxicity
of the coded chomisalz md probostive moasuros to bs uzed in hendling them.

A, Dunlep stebod thad the Flmt Records Deparimont could assist him in essanbling

these roports.

. Bamor suggosbod, and he Cormittos uypi’eveé‘., ‘aat the namo of ke Camittee
be chenzed fream "Plent Hazerds Coamitbee® o "Industrial Oygicne Commitieo.”

De. Ihd acked what stops should be tolen by the Industrial Hyplaue Group of
vhe Vorks Leboretory whan they find hecevdous ecnocentrations of toxie matoriels
in Joeabions vhers men e wmrking withowt ndequabe pretootive oquirmand.

Lir. Ruoler sald kot the mdangored worlmon's foranen should bo notified ime
medistely. . Bamebt ssdd theh the Aros Formen should bo notificd in the
Process fAvea. It waz wnderstcod that o eimple form should be eshablished for
Uhls nobificetion and that this form would net superseds the prosent Industrisl

Bygiene Reperds.
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L% llr. Bapeor's aages‘d;an, % wos deeidod thab the topie for tho next mecting
of ths Industricl Hygisme Comitbeo should bo the mpawi:s of Dr. Crmch and
ir. Sbom on thelr resant survoys of the =85 Plant.
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IRDUSERIAL IYGITHE COMMITILE

(Formexrly Plent Hazerds Comnlibes)
IHmutes -- llesting, Febraary 7, 1947

Tho moesting wns opanod by tho Cheimmen et 10:00 A. 1L

.- Hembers present:

r. Ce H. Rueksr, J;::., Chsirmen irs L. (. Bagter, Seerotary
r. . & Coebzilo ' ¥r. 8. J. cm}f‘
e A Po m.‘}g . . . He Kﬁ'ﬁ?@m

Also abbendings

Dr. T. W. Hals, Toxisologist, VCCC %, L. L. Fomeaxd
e, A, P. Bubor | Ue. J. H. Bull

The gubject of the meeding waog Ib. Ketehen's report on his recent twip %o the
lcdiesl Rescerch Project b Rochesber. IUr. Ketohem presended his owmn roporb
snd those present comambed os he wnt along. :

The matber of soliing up & cenister tosting progren at K25 wms disoussed.

ir. Dunlep quostioned the logel advissbility of testing our ova mosks. Lo
suggested that wo might bring in en Atomis Ptorgy Comission men o observo
and %o issuo vrsports on mesk testing for the Commission. Dr. Naleo said that
Uzior. Carbido tects ite own masks for speciel chemical eoxposures omd thet those
rezults have bomn complotely eccoptadie so far. Lr. Kotohem suggested thet
we investigats the pessibility of gotbting Durcau of Iines approvel on the

U. S fumy Assemlt Uask for the arposures wncowmbored in this plent. Tho con-
smsus was thet It would be dosirsblc o sob wp a mask testing progrem hers.
Ir.’ Rebebrm maid thab ho felt thab the psople et Roshester would go clemg with
sush & progrem. » :

lir. Kotohan sald theb o trip to Pittsburgh to discuss ¢he mabbor with the
Bureau of lines would be desirdhle end the rest of tho Commibboo egreed that
he should go. Io wemed that such a mask tosting pregra: would be timo-
congumling and would cover o poricd of months pather then woaks.

Dr. Hele said theb he would sonteot Cepb. Goorge Lyom with rogerd to Information
o his crperimoe with PG ond the Amwy Assmmll Mask ab Philedelphia. Dr. Costello
w1l request the summery of projort mediesl empericunce from Caph. Ermdage.

Ur. Hobchem was asked 4o write a lobber for lr. Canter's signature to Capt.
Brundage roquosting informaticn on Copt. Lyomn's and Capt. B. S, Wolf's experiaecos
with the U. S, fowy Agsanit lesk. . Dunlap suggested that lr. Keboheam request
deslassificd docwments through il Plem® Rooords Deperknemi.

U, Bemor suggested thsb comsiderebion be given to the memmer in which cemisters
ars stored ovom before fuwrbhor information on thoir storage is availeble. A
discussion of the effect of molsbture on tho ommisbor followod md lir. Dmlap
asked whet weuld heppsn in ¢ase of fire when fog nozzles are used. Ir. Bemer
eaid that In such cases the oxyzen brosthing cppersius would be rocormended.

This document has been approved for, releass
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Industriel Eypieno Comaiibes :
Zinubes - Uoeting, Februsry 7, 1647 : Poge 2

It was elso agresd that the nask tosting program should begin by a dobemminaltion
of tho perfomsnac characteristics of the cantisher urder simple conditioms such
as continuous exposure te verious concentraticns of PG end Hhem proceed to work
wrard ensvors o the cuestions proposed by the Jonuery 27 meobing of +he Plant
Hozerds Commibbes. Ewventueally, all exposed mesks brought 4o the Dlspensory
skould bs teosted,

Dr. Costello ghabted thad maske ope not being used by perscns vho cub .intc com-
veruer cormestions md lir. Rucier seid tha® this should bo locked inbo, 1. Huber
ssid thebt o rocord is boing mede of the aimospheric conditions each timo the
progess systam is out indo. Awmospherie enslyses arc mado by tho Cascade Servises
Depariment on e mindmen schedule of onee evory two hours on convorbor chenge-oub

» o
GUDEa

Hy. Formaed suggested 4had a nobebion should be made on Hegardous Work Pemalts
&8 to vhat exposure eonditions hewd been encowmtored an the Job. 1. Retchmm

seid thet this Informaticn might funnel through his seclion Yo regular Sefety

aé lledisel cheonmols. I&. Cromer seid i% would probebly be desirsble for the

werimen on the Job to make this stobanent rather then o fordnen who night not

sctually be prosent.

. .
Ire Bemor sald thab inproved edusaticn of the vorlmen in the plent wuld be
holpful in assisting than to wndershemd end +o protest themsclves against

gush hagards ag the Nmece in the comverter chenge-out Jobs. FRe said thet the
Sefely Deporiment will develep sush o progren of education for the Maintanmee
Pivision. Ibr. Rueker seid dhek Procoss Supervision should be present st con-
vertar changowoub Jobs and thab he will choek into this medtop.

iz, Brmor miggested theb the use of earben bobreshloride ho elininated in
clesning oporabions md thed 1% use be ewdiined, so far as posaible, to fire
exeinguishors. D. Nele dlscussed a Leballly from cerbon bebtrachloxido AXPOSUrS
whish socurrsd reearily ot South Cherleston. Ilr. Darliep werned against the
hazord of replacing oarbon tetroshloride with infizsmable solvanbs. It wes
egrecd iz tho Sefety Deparitment should meke a survey of the uso of sarben
Betrachloride in the plent snd report {ts findings ond resommendations to the
Industrial Dygismes Comithon. .

The next subjoct discussed was Hae meraury vopor hasard and I, Robchem
reporbod his cbssrvations in $he Taylor Instrument Compeny®s Plant in Rochester.
Ur. Porword sold theb the moreury vapor hazerd in the Instrimm?t Electronic

Shop would be roduced in the coming yosr by the comversion from glass o medal
Giffusion pomws. De. Fele procobed Mr. Stamts vabilation resammendation.

I, B3l said thok the mercury voper hazgard in the Instrument Tlooironie Shop
had been rsduced direing tho pest Yeor fram a very sorious one to a point vwhers
it is vow ainest ecmpletely wmder conbrol and ‘theb +his hes boon acocunplished
by Improved housekseping metheds. He seid tha® the Safcty Depawimont fesls
thab tho eorrylng out of 3%s reeormendations on improved houseimoping facilitioes
&b the tro poluts vhore mepsury veper i3 released would pub the noyoury vapor
prebloan complobely wder aemtrel and, thereby, meke My, Stan's excollant
recormendation on rocs vaatilabion wanocesssary. IS was agreed that this seemed



~dg

L~

Industricl Bygiene Cemmitbes :
iinubes =~ Meoting, Pohrusry 7, 1947 . Page 3

’

the bost courss in light of the msll expenso of the changes rocarmonded by
the Safoly Deportment md the prospect of & fundammbsl rodustion of ‘the hagard
voon chenging 4o metel diffusion Pumps. .

Dr. Nole sald that he 44 not otmeider five-minute exposures to thres %0 five

miilizrens per cuble mebor of DOreury veper as presaniing sy simifieamt
hazerd if no% repeatsd more oftan than three or four times a8 wodk.

Sesfotary

The mecting edjiowmed at 12:00 ncen.

L.G Benoyr
IIRERIEANRT 3213




CARBON & CARBIDE CHRMICALS CORP. =~ ‘“oomr—rmm— oo o
0K RIDGE, TENN. S —
, . | CLASSIFICATION CANCELLED
: "DATE 5-9 -¢ 3 -
SAFETY BULLETIN #14. For The Atomic Energy Commission

. Fs T EA
DUMPING CARBON TRAPS ' a '?"E?i (’?;% Q AR RS |

C?_zief, Declassification Branch

- e —

14.02 The dumping of & carbon trap shall not be started until written
authorization in the form of a work permit has been executed in accord-

ance with established procedure.

14.03 - The room in which a carbon trap is dumped shall be well ventilated,

using auxiliary ventilation if necessary.

14.04 Only drums specificali

y apbroved for the purpose shall be used to
receive carbon. _ .

shall be purged with G-74 before it is dump-

14.05 & spent carbon trap
nued until laboratory tests indiesate that

ed. Purging shall be conti
purging is complete,

14.06 The carbon trap and the drum to which 'it is dumped shall be made
a closed system with a G-74 purge connection.

neoprene or neoprene dipped canvas

14.07 U. S. Amy Assault Masks,
m by all persons engaged in dumping

gloves, and coveralls shall be WO
carbon traps. :

14.08 The drums into which carbon

is dumped shsall be covéred tightly 1
6s soon as possible after filling. ’ l

14.09 . The empty carbon trap and connecetion to drum shall be purged
with G-74 before the last drum is disconnected.

g

2

&
14.10 Dpirect contact with spent carbon and the inside surféce cof &
carbon traps shall be gvoided. -3
<o

14.11 Spilled spent ecarbon shall be shovsled into g container which &
8

2

£

shall be immediately closed. The dust remaining from a spill shall be
cleaned up by means of g Rex-Air vacuum cleansr. :

~25 Site

ipment which has been used in contomineted ar

14.12 All protective egu
shall be turned in to the Safety Department.

Onk Ridge K

May 11, 1945




JARBIDE & CARBON CHEMICALS CORP.
OAK RIDGE, TENN.

SAFETY BULLETIN #13 ~ ‘ \\

EVACUATION PROCEDURE FOR'THE CONDITI WING AREA (Furnace Room & Basement) T

13.01 The alarm for evacuation of the Conditioning Area, (Purnace Room
and Basement) shall be the sound of a siren that is plainly audible
throughout the area. (The alarm shall be tested daily end a record
mede of the tests.) This glarm is sounded by actuating any one of
the emergency alarm buttons located at each exit and various other
plainly merked points in the ares. :

13.02 The emergency alarm is to be sounded by eny employee believing
en emergency exists. The following examples illustrate the sort
of condition which may be considered an emergency:

a- Apy serious gas leak.
b- Fire caused by the resction of gas with other materials.
¢= Atmospheric conditions indicating a substantial es-
cape of gas, even though the leak has not been located.

13.03 The person who actuates the emergency aelarm button shall proceed
immediately to the emergency alarm station in the center of the
control house and aweit the arrival of the senior operating
supervisor,

13.04 Upon hearing the siren all persons in the Conditioning Area shall
walk rapidly to the nearest convenient exit. All persons other
then operating employees shall follow the operating employees
to the exit, insuring that any visitors or new employees will
autamatically leave by the nearest exit. 1In the basement,
persons in the "B"™ furnace area will normally use the exits on
the east side of the room. The stairways to the furnace room
shall not be used for emergency evacuation. ‘

13.05 After leaving the area, the employees shall proceed to ground
floor level and congregate in the area around their exit door.
While in this area they shall maintain a clear passage way to
the door.

13.06 Employces shall remain at the above location as long as the
alarm siren continues to sound unless instructed by supervision
to proceed elsewhere. When the slamm siren ccases to sound, it
will be safe for them to return to their Jjobs.

13.07 The emergency alarm sirem shall continue to sound until the Condi-
tioning Area is completely free of gas and is safe to enter. It
shall be the responsibility of the senior Operating “wpervisor to
determine when the area is safe and to give instructions for the
alarm to be shut off.

| CLASSIFICATION CANGELLED

e 'ﬂw—-w F Abrpat T
fr—s  For The Atomic Energy Commissjon

B
'aﬁgé sg?'s kﬁ% &4
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‘May 29, 1945

" Chief, Declassification Branch X%,‘
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CARBIDE & CARBON CHEMICALS CORPORATI ON ,
OAK RIDGE, TENN. | CLASSIFICATION CANCELLED

i

DATE $-5-(3 e

. - For The Atomic Energy Commission |

SAFETY BULLETIN NO. 11. '?v‘{ 77

L @%M

' Chief, Declassification Branch ,e%/

OPERATI(N OF DEGREASING & PICKLING AREA.

11.01 All persons engaged in guiding equipment into or out of tanks
shall wear goggles.

11.02 Persons handling surfaces wet with any of the liquids used in
c¢leaning shall wear necprene gloves.

11.03 Persons adding ecid or alkali to the clecning tanks from carboys
or drums shall wear acid goggles, rubber aprons send neoprene
gloves.

11.04 Perscns edding ammonia to the cleaning tenk shall wear a chemical
cartridge respirator with @D certridge in addition to the pro-
tectiun salled for in parsgreph (11.03).

11.05 1In mixing water and concentrated sulfuric scid, the acid shall be
added to the water, never the water to the scid.

11.06 Material shall be lowercd into end removed from the cleaning tank
slowly to avoid splashing.

11.07 Hot trichlorethylene shall not be sprayed on equipment unless such
equipment is below vapor line. (

11.08 Material being removed from s oleaning tank shall be suspended
over the tank until drainage is no more than dropwise. - In the
case of removal from degreaser, equipment shall be suspended for
one minute above the vapor line and below the druft line.

11.08 Piping shsall be so suspended in slings that dreinege will be
complete and no liquid will be trapped.

11.10 All acid or alkali equipment shall be draired of its contents
and thoroughly flushed with water before any work on it is begun,

11.11 Rubber, neoprene, or rubber or neoprene covered gloves and acid
© goggles shall always be worn by persons bresking connections on
acid or alkali equipment, ' g

11.12 Prolonged breathing of trichlorethylene vapors shall be avoided.
A chemical cartridge respirator with GMC cartridge shall be worn
in locaticns whers bad spills occur, until atmosphere is cleared.

11,13 Persons in the viecinity of trichlorethyleﬁe operations.shall not. .
amoke. | s T e

N s e
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SAFETY BULLETIN NO. 1l. (cont'd)

OPERATL (N OF DEGREASING & PICKLING AREA.

11.14

11.15

- 11.16

No one shall enter the degreaser unless it has been drained,
ventilated until free of solvent vepors and declared safe for
entry by the ronking supervisor.

The degreaser pit shall not be entered until ventilaticn
equipment has been checked end found to be in operaticn.

Compressed air hose must not be directed st personnel,

spril 26, 1945
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CARBIDE & CARBON CHEMICALS CORP ORATE-X -
OAK RIDGE, TENN.

SAFETY BULLETIN NO. 10.

HANDLING OF CONTAMINATED EQUIPMENT (Except Converters).

10.01 The amount and location of process material within equipment to
be cut into or otherwise removed from service shall be determined
insofar as possible. ‘

10.02 Equipment removed from service shall be effectively sealed
against spillage of materisal contained therein.

10.03 Contaminated outer surfaces of equipmnent shell be cleaned as
well es possible by meens of & Nex Air vacuum cleaner. (This
procedure shall be used for Case I operations only). :

10.04 Dpisposition of conteminated equipment should be arranged by cal-
ling 8601.

10.08 pPersons engaged in the handling of vacuum cleaners or contaminatad
equipment shall weer neoprene gloves as a minimum of protection.
Further protection will depend upon the degree of exposure. Pro-
tection aguinst contaet between eny parts of the body or clothing
end contaminated oquipment shall be provided by rubber boots, aprons,
ete., es conditions dictate. 1If any esmount of loose dust is present
on the outside of eguipment, a Clesrvue Dustfoe #2147 respirator
with #2148 cartridge shall be worn. If eny vapors ere svolved the
U. S. Arny Assault Mesk shall be worn.

10.06 Used protective equipment shall be turnaed in to the Sefety Depart-
ment,

| CLASSIFICATION CANCELLED,
DATE &-5-(3

or The Atomic Energy Commission
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' Chief, Declassification Branch Lo,

April 26, 1945
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CARBIDE & CARBON CHEMICALS CORPORATI (N }
' OAK RIDGE, TENN.

| CLASSIFICATION CANCELLED
. DATE S-F-43
SAFETY BULLETIN NO. 9. *

For The Atomic Energy Commission
CLEANUP AFTER MINOR LEAKS.

-t i 7 e
LY G&A |
‘ thef, Declassification Branch .,&’/ |
In the event of a releasoc of process material to the atmas- —

Pherc the procedure outlined in the appropriste Safety Bulletin shall

be followed until the building foremsn determines that the magnitude
, fficient to necessitate the precautions reguired
In such a case the

by such bulletin.
procedure given below shall be followed. In casze of
& relesse in & withdrawsl alley or other locstion not specifically cover-
ed by Safety Bulletin, the affected ares ghell be evs
and roped off or otherwise effectively is
cedure used: ‘ :

cuated of personnel
oleted and the following pro-

8.01" Ventilatin
in a confined ares,

g oquipment shall bes turned on.
sary.

I1f relé&se is
auxiliary ventilation shall be supplied if neces-
9.02 Persons shall re-enter the arss on
tions of the foremen end each person so
neoprene gloves and U. 8. A

rmy Asseult
been declared clear by the building fo

1y to earry out instruc-
returning shall wear geuntlet
Mask until the atmosphere has
reman. ’

9.03 Materisl remaining on floors, walls or surfaces of equip-
ment shall be removed eithsr by meens of a Rex Air Vacuum cleaner, or
by sorubbing of surfaces with solution of 2-3% soda ash in water,
followed by a water rinse. (The treatment given a bove shall be used
only for Case I operations),

9.04 Spills involvin
foreshots as

€ vecuum pump oil require the use of still
a solvent,

9,05 Al) washings and collected material shall be retained in
oontainers provided for the purpose. Still foreshots and water solutio
shall be retained in separate containers., Their dispositiwn may be ar-
renged by calling 8601,

2.06 Persons engsged in the

gloves snd a Clearvue Dustfos #2147
enprecishle amounts o

been wl’g"’"a for relesse

cleanup work shall wear neoprene

. NES
respirator with #2148 filter. 1r 2. a
f vopors are evolved, the U. &. Army Assault Mask § 4

shall be worn, 5
| 2 15
5.07 Used protective squipment shall be turned in to the Safe- i% ig
ty Department, , i

April 26, 1945




CARBIDE AND CARBON CHEMICALS CORPORATION
04K RIDGE, TENN,

SAFETY BULLETIN NO. 8,
SERVICING COLD TR.PS AT LINE RECORDER ST..TIONS

8,01. Persons servicing line recorder cold traps shall weer
séfety spectacles and geuntlet ncoprenc dipped gloves, The
gauntlet of tﬁe gloves shzll be closed by means of & fubber
band or other simple mecns of preventing entry of cold mater-
ials into the glove,

8.02, 002 snow shail be hondled with a scoop and not with the
hﬁndé.

8.03. Persons scrvicing line recorder eold traps shall work at

arm'é length from all cold materizls and shall avoid spilling orl
v ‘ L

W

f“

splashing as far 2s possible,

g_‘é;w

8,0k, Breathing of trichlorcthylene fumes sholl be avoided

vessels containing it shall be kept as tightly covered as

possible,
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| CLASSIFICATION CANGELTED—
 DATE s™-7-¢45 g

T lh

For The Atomic Energy Commission

;’ '%4:‘?} @-

. ChiEf, D ifi i » N J
L-12-45 "% Declassification Branch {eJ

This document h




CLRBIDE .ND C.RBON CHEMIGALS CORPQRATION
0'K RIDGE, TENN.

SIFETY BULIETIN NO. 7

OPER.TION OF W'STE AND SURGE SYSTEM

7.01, L foec shield shall be worn by creh person entering the tails cceumu-~
lator room, J=609 pump room, G=603 condenser room, or shipping drum room,

In addition, gauntlet neoprene or eanvas gloves shall be worn by persons
handling unprotected process valves, lines or equipment in these - rooms.

X pcerson sampling process matcrial in tho tnils accumilator room shall also
carry a U. 8, ‘rmy .ssault Mask attached to his person, '

7.02, Persons sampling process materinl in othor than the above rooms,
shall wear a face shicld and gountlct ricoprone or eapvas gloves,

7,03, Condenser cubicle door shall bo kept closed, ecxcept as nceded,

7,04, Entry into the cell.room and pipe gallery room should be kept to a ‘
minimum.and entry into the high pressurc ‘arca shall be limited strictly to
persons whose job reoquires them to enter, .

<7.d5, The ventilator fan’in’the'pgndenscr cubiclo shall be kept running at
all times except in the event of:COntamination, (See paragraph 7,07 below)

'7,66, ,In'thervent of a léak_to tho room atmesphere inAany portion of the
building, cach persoh. in the affocted arca shall don his magk, if so equipped,
and leave the area immediately by the nearest exit, g

7,07, -Immediateiy'upon evacuaticn'of personnel from the dffected section of

the building, all doors and windows in that séetion shall be closed, and the
ventilation for that seetich shut off,

7.08. Persons shall return to the room only to ‘carry out instruetions of

the foreman and each person so returning shall wear the protective equip~

ment specified in paragraph 7.12, except that a U, Sy lrmy Assault Mask shal
be substituted for the Dustfoe Respirator, ’

5,

Date

7.09. After a scttling period of about a half hour to an hour, the ventie
lating fans shall be turned en, In the case of the shipping drum room,
auxiliary ventilating equipment, supplied by the Safcty Department, shall

-be used, ‘fter the atmosphere has beén cleared, persons wearing the pro-
tective cquipment specifiecd in Paragraph 7,12, shall enter the room for
inspection, . : ’

' approved for releksh
B _#of —

7,10. Maintenance wofk shall be deferred until any necessary decontaminatio:
as desoeribed in Paragraph 7,11, has been carried .out,

s documrent has been

1

b Ridee K29 Site

7,11, If any dust has settled out on the floor, valls, or equipment, it shafl:
be removed by the mimimum number of men eonsistent with efficient opcrations,
Onc man cquipped with the protection deseribed in Paragraph 7,12 shall ree
main outside as a precautionary moasurc. ‘Dugt- sbeill: bs removed by peons of .
an approved type vacuum cleaner. Such decontamination shall be carried out
as rapidly as possible.
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LFETY BULLETIN NO. 7

7.12, Persons engaged in the removal of dust shall wear: (1) gawmtlet type
neoprene gloves, (2) Clearvue Dustfoe Respirator (BM 2147 with BM 2148 dust
filter), (3) head covering, (4) Rubber Boots, (5) Special coveralls with
legs outside boots and tightly fastened at the bottom.

7.13. Dating in other tham the control ?oom and switch gear room is pro-
hibited and chewing tobacco, candy, chewing gum, lunches, etc., shall not
be carried into other than these rooms. .

7414, [l1l clothing and protective equipment which has been worn in contami-
nated araeass shall be turned over to the Safety Department,

March 22, 1945




CARBIDE AND CARBON CHEMICALS CORPORATION
OAK RIDGE, TENN.

SAFETY BULIETIN NO. 6

OFERATION OF FEED PURIFICATION SYSTEM.

. : e—— ‘w_”_pmnj
~ RESTRICTRA—
I e y ra

6,01. Each member of the regular operating erew, and-eech-other-person-whose——
duties regularly require entry to the furnace room or still room shall carry
attached to his person when entering such rooms, a U, S. Army Assault Mask.,

Each person, other than those covered by the above paragraph, shall
carry attached to his person, when entering either of the above rooms, an "All
Service" mask equipped with model "S" cannister.

A person entering the area between the furnaces and south wall of the
furnace room, while any furnace is charged and under heat, shall wear his mask
properly adjusted on the face,

6,02, No more drums than one complete furnace charge in addition to the drums
in furnaces shall be brought to Building K=101. -

6,03, All cylinders shall be checked for evidence of leakage before being
placed in electric furnace. Except in case of minor leaks through valve seats,
cylinders showing such evidence shall be removed from the building.

6.04. Valve protector caps shall not be removed until the drums are on the
carriage, _ , )

6.05. Persons engaged in connecting or discomnecting cylinders shall wear neo-
prene or sanvas gloves,

6,06, Then the pressure of the drums reaches 10 Pes.i.g., the furnace atmos-
phere shall be inspected, by means of a light held at onc of the sightholes,
for leakage, If any evidence of leakage oxists the heat shall be turned off,
the furnacc permitted to cool, and the offending drum removed - from the furnace,

6,07, Except as covered by paragraph 6,01, the sampling of process material
shall be carried out by persons wearing gauntlet ncoprenc gloves and face
shields.

Blease

6.0¢. Equipment shall be monitored at regular intervals, There the rcedin
is above the cstablished maximum, the arca shall be roped off. '

Date

6,09. In the cvent of a leak to the room atmosphere in any portion of the
building, each person in the affected section shall immediately don his mas
and lecave the building by the nearest exit, '

cen apfoved for
;42§27 ﬁ?é%jygng,m"

Bhde

ic by:

6.10, Iﬁmediately upon evacuation of personnel from the affected secction o
© the building, all doors and windows in that section shall be closed, 1f faa
ible and the ventilation for that section shut off, S _

cumen

¥

6,11, Persons shall return to the room only to carry out instructions of tﬁ% J
foreman and each person so returning shall wear the protective equipment spg® \
raph 6,15, excopt that a U, S, Army Assault Mask shall be substituted

‘Technical Information Officer
Osk Ridge K25 Site

fied in parag
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for the Dustface Respirator.
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6,12, After a scttling period of about £ Rall"Hour-ie an-houry-the—venti-
lating fans shall be turned on., After the atmoshpere has cleared, persons
wearing the protective equipment specificd in paragraph 6.15 shall enter the
room for inspection.

6413, Maintenance work shall be deferred until any necossary decontamination,
as doseribed in paragraph 6,14, has been carried out,

6,14, If any dust has settled out on the floor, walls, or equipment, it shall
be removed by the minimum number of men consistent with effiecient operations,
but a minimum of two persons shall always be present in the room, and one out-
side as a precautionary measure, Dust shall be removed by means of an approved
type vacuum cloancr, Such decontamination shall be carried out as rapidly as
possible,

6,15. Porsons engaged in the removal of dust shall wear: (1) Gauntlet type
neoprene gloves, (2) Clearvue Dustfoc Respirator (BM 2147 with BM 2148 dust
filtor), (3) head covering, (4) Rubber boots, and (5) spoeial coveralls with
legs outside of boots and tightly fastened at the bottom,

6,16, FEating in other than the control room is prohibited, Gﬁéwing tobacco,
candy, chowing gum, lunches, ctc., shall not be carried into other than con-
trol room, ' ' '

6,17, 111 clothing and protcetive equipment which has been worn in contamin-
ated areas shall be turncd over to the Safety Departmont,

sse pain

e ot ) i o s
i i e S A

March 23, 1945




CARBIDE AND CARBON CHEMICALS CORPORATION
OAK RIDGE, TENN.

SAFETY BULLETIN NO.S5.

OPERATI (N OF SERVICE AND PURGE AND PRODUCT ROOMS.

5.01. All non-essential personnel shall be kept out of Service and Purge
and Product rooms. :

5.02. Persons engaged in the manipulation of any valve shall wear nee-
prene or canvas gloves.

5.03. The orifice by-pass in the refrigerant line shall not be opened
while the cold trap is above -25°F.

8.04.. Before disconnecting any portion of the process system, the section
of line to be broken shall be evacuated and purged. The section to be
broken should be isolated by two valves, preferably with a purge seal be-
tween, .

5.05. Neoprene or canvas gloves shall be worn by those breaking connect-
ions or handling equipment, the exposed surfaces of which may be contamin-
ated with process material.

5.06. Storage and product drums shall be handled with extreme caution,
teking care that they do-not bump against other equipment. One product
shipping cylinder shall be filled and removed from the pit before another
product shipping ecylinder is filled. *

5.07. Each member of the regular operating crew, and each other person
whose duties regularly require entry to the Ssrvice or Purge and Product
room, shall wear attached to his person, when entering such rooms, a U. .
Army Assault Mask.

Bach person, other than personnel covered by the above paragraph,
shall wear attached to his persen, when entering the Service or Purge and
Product room, an "All Service" mask equipped with model "S" cannister.

5.08. In the event of a leak, each psrson in the Serviee or Purge end Pro-
duct room shall immediately don his mask and leave the room by the nsarest
exit.

$.09. Immediately upon evacuation of personnel from room, the doors and
wall louvers shall be closed and the ventilating fans shut down.

9.10. Persons shall roturn to room only to carry out instructions of the
foreman, end each person so returning shall wear the protective equipment
specified in paragraph 5.14, cxcept that a self contained oxygen breathing
unit shall be substituted for the Dustfoe Respirator.

5.11. After a settling period of about a half hour to =n hour, the venti-
lating fans shall be turned on and the wall louvers put back on automatic
operation. After the atmoesphere has cleared, porsons wearing the protec-
tive equipment specified in peragraph 5.14 shall enter the room for in-
spection.

S.12. Meintenance work shall be deferred until eny necessary decontgm
ation of room, as described in paragraph 5,13, has been carried oub ¥
S




SAFETY BULLETIN NO.5. -2 -

5.13. If eny dust has settled out on floor, walls, or equipment, it shall
be removed by the minimum number of men consistent with efficient oper-
ation, but a minimum of two persons shall always be present in the room, and
one outside as precautionary meassure. Dust shall be removed by mesns of

an epproved type vacuum clesner. Such decontaminstion shall be carried out
as rapidly as possible. -

5.14. Persons engaged in the removal of dust shall wear: (1) Gauntlet
type neoprene gloves, (2) Clearvue Dustfoe Respirators (BM 2147 with BM-
2148 dust filter), (3) head covering, (4) rubber boots, and {5) specinl
coveralls with legs outside of boots, and tightly fastened at bottom.

5.15, Eating in Service rooms and Purge and Product Rooms is prohibited.
Chewing tobascco, candy, chewing gum, lunches, etc., shall not be carried
into Serviee or Purge and Product Rocms.

5.16. All clothing and protective equipment which has bsen worn in con-
tuminated areas shall be turned over to the Sufety Department,

Merch 9, 1945
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CARBIDE AND CARBON CHEMICALS CORPORATIO - :

OAK RIDGE, TENNESSEE —

SAFETY BULLETIN NO. 4

EMERGENCY EVACUATION OF PERSONNEL DURING FLASH CONDITIGCNING CHARGING AND
EVACUATTON OF CELLS -

The following procedure will be used to evacuate personnel in the event an
emergency should arise during the preliminary operaetion of cells.

4.01. EMERGENCY ALARM - The supervisor in charge e¢f the operaticns shall

appoint one person and an alternate to sound the evacuation alarm in the

event of any emergency that, in the opinion of the superviscr, necessitates
evacuation of personnel. The alarm shall consist of an approved signalling
device of distinctive tcne and of sufficient volume, the controls of which -

shall be so located as to be readily accessible at the peint of emergency
egress.,

4.02. EVACUATION OF PERSOFNEL - When the alarm is sounded, all persons
located within the probable area of contamination shall leave immediately
by means of the nearest exit. =

4.03. RESCUE WORK - The operating supervisor in charge of operations will
appoint two persons to reenter the area after evacustion te determine whether
or not injuries have resulted and, if so, to remove the injured through the
nearest exit. -Persons carrying out rescue work will wear "All Service" Mask

(with Model "g" cannister) and will remain together while work is being
carried out. .

4.04. AMBULANCE SERVICE - If injuries are suffered during an emergency, the
members of the rescue squad will be responsible for telephoning 8378, re-
questing ambulance to convey injured persons to the Carbide Infirmary. First
£1id attendants should not enter the operating area to remove injured personnel,
except under direction of supervisor in charge of Jperations.

4.05. GUARD SERVICE - If and when the emergency alarm is sounded the guards
on duty will prohibit entrange to the contaminated area of all personnel
except the rescue squad and whatever other personnel may be designated by
the supervisor in charge of operations. :

4.06. SAFETY DEPARTMENT - The Carbide Safety Department will see that the

emergency equipment called for by this procedure is available in the proper Y

location upon notification by the operating department of the impending
start of an operation.

4.07. THE ALL CLEAR SIGNAL - The supervisor in charge of operations will
appoint messengers who will, upon instruction, verbally notify evacuated

personnel of the all clespr.
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CARBIDE AND CARBON CHEMICALS CORPORATION
OAK RIDGE, TENN.

SAFETY BULLETIN NO. 3. b
FLASH CONDITIONING, CHARGING AND EVACUATION OF CE

FLASH CONDITIONING.

3.01 Before the portable cylinder is removed from Building K-1303,
it shall be tested for leaks by means of an ammonia bottle, Cylind-
ers with both valves leaking shell not be transported to the Process
Area, If only one valve leaks, such valve shall be tagged accord-
ingly,

5.02 A1l persons opening and closing valves or otherwise handling
mobile equipment shall exercise all possible precautions, taking
care to keep themselves at arm's length whenever possible, In
operating the Keroteet valve on the cylinder, the operator shall
stand out of line of any possible discharge from the valve.

3403 Persons engaged in the connection of the portable cylinder,
subsequent valve manipulation, and the disconnsction of the ¢ylind-
er, shall be equipped with long gauntlet asbestos gleves and face
shields. .

3.04 In the event of a leak of such magnitude that the equipment
cannot be handled for removal from the building with the protective
equipment provided, the general alarm shall be sounded and the area
cleared until such a time as it can be safely re-entered, as de-
termined by the ranking supervisor,

The "All Service" mask provided, rather than face shield, shall
be worn if conditions indicate its need,

CHARGING AND EVACUATION - PROCESS MATERIAL

3.05 Extreme care shall be used in connecting the charging cylind-
er to the assembly. Gauntlet neoprene gloves shall be worn by
those performing this operation,

3.06 The valve on the charging cylinder shall be opened slowly and
carefully. Gauntlet neoprene gloves shall be worn by those engaged
in this and any subsequent manipulation of valves on equipment
under positive gage pressure, : R

3.07 In the event of a lesk at the cylinder valve, it shall be
stopped immediately, if possible, by closing the valve, and the
temperature of the water bath shall be repidly reduced.

3.08 1In the event that unforseen positive pressures are encounter-
ed, the relief valve by-pass to the carbon trap shall be openecd,

If a leak occurs, resulting in a discharge to the working atmosphere,
the necessary valves shall be closed immediately. Porsons engaged

in such operations shall wear the "All Service" mask provided if

its need is indicated,

3,09 In the event that a discharge to the atmosphere is of such
magnitude or nature, or in such a location that it cannot be im-
mediately stopped, the water bath temperature shall be reduced as
rapidly as possible., The general alarm shall be sounded, and the
area cleared until such time as it can be safely re-%pxﬁred;as;;;;

determined by the ranking supervisor, 7 e jﬂ'*ffg;
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(a) Tne "All Service" mask provided, ratheiwthanﬁféce ShiéIE;
shall be worn if conditions indicate its necd.

3.10 Carbon trap temperatures shall not be permitted to exceed 4500
F., and material leaving the traps shall not be pernit ted to exceed
200° F. 1In case either of these limits is exceeded, the flow of
material to the carbon treps shall be decreased, an investigation of
cause made, and steps taken to eliminate the 4ifficulty.

war

3.11 Before disconnecting any portion of the unit, all lines and
equipment (cxcept the charging cylinder) shall be purged to the stack,.

GENERAL

3.12 Persons not actually engaged in the handling of equipment shall
keep away from such equipment, unless their duties necessitate their
presence close by. The area in the immediate vicinity of the oper-
a?ion shall be enclosed by a rope fence, bearing necessary warning
signs. -

3413 The persons in charge shall be on the cell floor at such times
as valves on the charging unit are being handled, and shall be alert
to all possible emergencies.

5.14 All non-essential personnel shall be kept out of building and
adjacent withdrawal alley dur ing the operation.

315411 equipment, tools, etc., which may have been contaminated
shall be thoroughly washed with sodium carbonate solution followed -
by tap water before re-use,.

3.16 Snare protective eouipment shall be readily available, Erer-
gency equipment shall consist of two "All Scrvice" masks equipped
with model "S" cunnisters, at each of the following locations:

(1) Front end of withdrawal alley adjacent to cell.

(2) Rear end of Motor alley ad jacent to cell.

Two Unaerwriters' ap,roved electric lanterns shall be kept
ad jacent to the mobile equipment, and one at each of the above
mentioned locations.

3.17 A1l exit doors from buildings involved shall be kept unlocked
and free of all obstructions,.

3.18 Tinc openings in the withdrawal alley curb, connecting the with-
drawal alley with the basement, shall be kept closed in the im-
mediate vicinity of the operation,

3.19 In the event that the alarm for Personnel evacuation is sound-
ed, the following procedure shall immediately be carried out:

(1) SHUT DOWN ALL VENTILATING FANS, and then, as rapidly as
conditions permit,. : . :

(2) Close all remaining transoms from withdrawal alley to
basement .-

(3) Close all louvered grilles in operating floor..

(4) Close all louvers in ventilators directly over escape alley
and open dampers in same to roof,

(5) Opcn dampers to roof in ventilators disectly over withdrawal
alley,.

(6) Open dampers in ventilators from operating floor ceiling,

(7) Restart ambicnt air fans, leaving center row of fans off,.

Fcbruary 17, 1945, - - 3
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CARBIIE AND CARBON .CHEMICALS CORPORATION o
POST OFFIGE 30X P )
OAX RIIBE, TENN.
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SAFETY BULLETIN M0, 3,

REMOVAL OF STAGE PUMPY AND BfHwR
TRAP BEQUIPMENT) IN 300 SECTION.
Products of contamination found within the system are gpt t6 be toxic and
the precautions, as set forth below, must be followed:

2,01, Maintenance work shall not be started until written approval, in the
form of a Hazardous Work Permit, has been completed.

2,02, The number of men engaged in the removal of équipment should be kept
at a minimam. -

2,03. In the removal of equipment, the movement of all exposed parts shall
be accomplished with as little physical contact and as little exposure to
personnel as possible, e

2.04. Immediately after the removal of exposed equipment, same shall be
covered or blanked.

2,05, During the actual opening of the system, each person so engaged
shall wear neoprene gloves and a BM 2101 Respirator with BM 2133 Carte

ridge,

2,06, "All Service" Masks with Model "S" type cannisters shall be
avallable and shall be worn if there is evidence of restricted breathing,

2,07. Tools used in the removal of exposed equipment ehall be thorough-
ly washed in a sodium carbonate solution followed by rinsing in tap water,
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SAFETY BULLETIN NO. 1 (REVISION NOt_}l

CYLINDER STORAGE AND HANDLING 4 {\
. i ‘ 9 5 aﬁﬁﬁ%

The following does not apply to cylinders of heads material: “Qf, ;:.:ct,faﬁogfsranch i

For The Atomic Enarcy Commission

1.01 As few persons as is consistent with efficient 0perati( Bhl : — -fq;
assigned to the handling of cylinders and these persons shall bs thorough&ym._N“NN;?__N_N;
trained and fully competent in the operations involved. T e—
1.02 All feed cylinders shall be stored in warehouses K-1025-A,-B,-C,~D,

end -E.

1.03 Tailings cylinders stored out-of-doors shall all be in one isolated and

well marked location where access to them shall be limited strictly to the
personnel required to handle end inspect the cylinders,

1.04 Cylindefs shall be handled and stored in such a manner that the danger

of mechanical damage to the valves or the cylinders themselves will be held
to a minimum.

1.05 All cylinders shall be thoroughly inspected for evidenoe of leakage .
before they are transferred to storage. loosened safety caps shall be tightened.
The presence of & white deposit will indicate the existence of leaks. Leaking
cylinders shall be repaired before they are sent to storags.

1.06 Cylinders that devalop leaks while in storage shall be removed as soon
es they are discovered., The contaminated area shall be isolated until the air
has been cleared by ventilation and it has been decontaminated.

1.07 Leaks shall be repaired as follows:

Tighten the leaking part. If this is not effective, the cylinder
shall be thoroughly refrigerated before other methods of repair such
as tinning, valve replacement, or plugging are attempted.

1.08 Only persons speclflcally tralned in that operation shall attsmpt
the repair of leuking cylinders.

1.09 Tools used in gpepairing a leak shall be wushed with 3% soda ash solution
and rinsed with clear weter after use.

1,10 Contaminated @ylinders, equipment, and areas shall be cleaned up by
a specially trained deeontamination squad. The scrvices of this. squad can be
obtaincd by calling 89881 - 176 at any time, day or night.

1,11 ~ Protective efuipment shall be worn as follows:
A, Persons handling contaminated eylinders or equlpment B
shall weer ~
- \
Neoprene gloves C
Protective coversalls

U. S, Army Assault Mask if vapo? are present.,




im

SAFETY BULLETIN NO. 1 (REVISION NO. 1) - 2 -

B. Persons entering area where there is an active leak or
where the atmosphere is heavily contaminated shall wear

Gauntlet neoprene gloves
Rubber boots :
Protective coveralls
U. S. Army Assault Mask.

C. Persons entering any area where the air is not clear and
odorless shall wear the U. S, Army Assault Mask.

1.12 All contaminated clothing and protective equipment shall be cleaned

under controlled conditions before being used againe.
1,13 Bating in storage buildings is prohibited. Cheéwing gum, candy, chewing
tobacco, ete., shall nc% be corried into contuminated arsas,

July 13, 1945
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SAFETY BULLETIN S-8.

C=T714
~ PROPERTIES
Color - watecr-white. |
Odor - faint characteristic odor,

-~  Opprox. 2.0

| 3

- 104° to 212° F. boiling rangec. . \ l(j[
™
R

Specific gravity

C-714 is tho low-boiling fraction soparated from C=816 in the pur:.flcation
It is o mixture of fluorocarbons.

Boiling point
3
Solubilitys: -
Water =  insoluble g
Fréon 113 ' -  solublo to small extent . 57’ } )
B : - . . U 2
Halpsonatod golvents - vory slightly soluble ‘ 3wy é::
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1 USE

o

5‘;1[ 'C-714 is usod as a solvent in clcaning oporations involving C-2144 and
gt FL.

;-

4

Bdil

Tt e

L Trmer..
s Py, N

LR H.2.RDS -
] o | § O
£ _fjg Since thore is no clinical cvidence on which to base statemonts as to th c§ m,ﬁ
t{tg [/ hazards of C-714, thc following information is based on its chemical composi-+ \Q,\IQ
HE tion. | s :
30 RN Y
‘; (3 1. The toxieity of C-714 vapor is not known but it is presumed to be more s %
N irritating than C-816. Concontrotions highor thon 1000 p.peme will caus# § 5
il lung irritation. IR

= o g \153
2. Prolonged or ropcatcd oxposurc of tho skin to C=7T14 will cause irrzto.ti@g !gf’,
and dormotitise , e SE8
. - ’ L ' ::g
34C~714 whon hoatod to tho tomperaturcs involved in welding, cutting or sol_-‘§ - §

doring oporations, deccomposcs to form HF and othor hlghly toxic gascous £

products.




PRECAUTIONS

1. Cleaning operations involving the usc of C=714 in open containers shall
toko place only in woll ventilatod loeations and auxiliary oxhaust vonti-
lation shall be uscd to move tho vapors away from porsons cngaged in such
operaticns.

2. Linos or cquipment that have boon wot with C=714 shall bo drainod and
blown dry beforc any wolding or cutting is donc.

3e  Protcotive oquipmont shall be worn as follows:

»

Lo U. S. Ly Assoult Mask for oxposurc to high concontrations of
C=714 wvapor. (Mask will give protoction for thirty minutes undor
theso conditicns).

Bs Gountlot nooprene gloves for handling C-714 in open containors.

C. Goggles for cloaning operations involving usc of C-714, whore
U. S. Lrmy Assoult Hosk is not worn.

4.  Contominated clothing and protoctive equipment shall be cloaned undor
controlled conditions before being usod again,.
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SAFETY BULLETIN S=-7,

MIL

Color

Odor ’ = odorless when purs.

Viscosity = 16-25 centipoises @ 212° F.

‘ pours readily at room temperature,

Molecular weight = 850 to 900

Density = 16e2 1lbs. per gallon,
f:éEHSpeelflc gravity = 1,95
.;5; ‘“”‘Boiliz.ng point , = Vvery high

\

& *ZVapor pressure - less than 8::1()_""3 mm. @ 140° F, 1 \ | ‘
ig-b;é, ’ ' . . l‘.\ ;8 I
.25 [ Solubility: . \|
§3§§§5;‘ | . | } |
: i g_" 2 C-714 - soluble j CLASSIFICATION CANCELLED, 1
é Iog I(;“ﬁ . . ‘ . ‘ g _ o < “
HHTTY 7] Freon 115 - soluble |DATE S-%-43 é
SAEL ' : - For The Atomic Energy Commission- }
rs; M ;; C-816 - soluble | ) “ " & % o
~dH1E | 7 {3 29 B
S cems - soluble 5 W08 AR | 7 8 3
TIF LR : . . . s jan)
S i E H Ch i 34 H Bl’ h T
i ; / Fater - insoluble © ief, Deciassification ar_:c‘ %/ ;; %
ki { . '
{5; 1 . - g 9
2 Trichlorethylene = very slightly soluble 2 ]
v : SR
Solvent action: = 5
C-616 - C-616 is very soluble in MFL. The . %8
' solution has a high vapor pressure of SE, &
C-616. (See Safety Bulletin S-1 for \(;3
solubility table) S g :
o . _ AN
c-216 . = 0-216 is very slightly soluble in MFL, ; N
. ) . . Cr [t :
MFL is a polymerized fluorocarbon c ompound with the formula (CFa=CFC1)x, 3 Q{@
It contains 30% 81, but has been specially stabilized to C=616 and C-216, It § -7
is practically non=reactive with C-616 undor operating conditions and is satis- & 1§
factorily resisbont to C=216 in concontraotions less than 20% ot operating - § fg
emperatures. Higher concentrations of C-216, however, will react to form poly= N g

uerized products and 30% C-216 will ignite MFL at-elevoted temperatures. Ex-
plosive mixtures can be formed with MFL mist, . o R

ormat
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MFL, as recoivéd, contains o small amount of dis: JIF.
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MFL is presently used as a vaotuum pump 0%l in Beach-Russ pumps in the
purge’ ond product and-cold trap roams, in tho Stokes pumps on portable €-616
units, and oxperimentally in some of tho Valley Iron Works pumps. -

HAZ ARDS

l. Tho chief hazard in hohdling MFL rosults from tho fact that it dissolves
C-616 and the solution, whon hot, has a high C-616 vapor prossure. MNFL
that has boen oxposod to C-616 will give off streng fumes and since the
dissolvod Cw616 is protected from hydrolysis by MIL, it will continue to
fume for long poriods of time. ‘Theso fumos presont tho somo hazard as the
escapo of C-616 from process lings or oquipmont. .

2. (=616 dissolved in MFL has the some corrosive action on the skin that C-616
or its hydrolysis products would havo by thomselvos. Burns rosulting from
contact with contaminatod MFL are likoly to bo sovere bocamse the sticky,
fluid consistency of MFL tonds to givo intimate contact with the skin angd
its insolubility in water makos its ramoval difficult,

3« MFL, whon hotted in air to tho tomporaturcs involved in wolding, cutting
or soldering, decomposcs to form HF and othor vory toxic gascous products.

PRECAUTI (NS

l¢ 4s far as possible, MFL that has boon oxposced to C=-616 should be handled
in a closed systom, : '

2. Exposurc to MFL shall bo ovoidod.
3+ Protective oquipment shall be usod as follows:
A, U. S. Army issoult Mask for: : .

a - Opoening oquipment that contains MFL which
has boen exposed to C-616 or C-216,

b - Weldingy cutting or soldoring linos or cquipment
‘ that have contained MFL,

Be Neoprone gloves for:

a - Hondling MFL in open containers. -
. . is ‘documenteomn 7

4 Imise s e g o gt
Ce  Eoeo shiolds for: Snited SRR

e T e AOTIOHEL A, the
B e e d

aaa. 120

manner ta o UNGUThE ] e

a = Hondling MFL in opon containors. e —

4. Tools that have boon oxposod to MFL shall be cloanod by rinsing in C~714
or F-113 before rousce ' _

5« Contominated clothing and protective equipmon‘& shall ﬁe eleanod undor
controlled conditions bofore being used agein. :

July 2, 1945
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C-2144 ——— S
o _ PROPERTIES e
Color l =  wator-vhito when purc,
gray=-groon of tor oxposurc to =616,
Odor : = odorless whon purc.
Viscosity - 16 to 25 centipoiscs @ 2120 F, Y
- pours with difficulty at room temporaturc. [ {9 .
Molecular weight = 950 to 1000 "' “)\ ﬁ)
Density = 16.7 1lbs. por gallon. } 'b
. NN
Specific gravity - 2.0 O/
' ‘ & \
Boiling point - 297° %o 3940 P, boiling range LC: 3 \
at 10 m.m, prossurc. s o
-3 Z9 3
Vapor pressurec = loss than 8x10 mm. at 140° P, E—? W
. o
Solubility: z %
. e e
C-714 -  soluble g
ok
Freon 113 -  soluble & =
[P
bl
C-816 -  soluble AN b
i ‘ e &
C-716 .= soluble '
8 Wator = insoluble
= ' | - B
nycnlorethylane T G st e ool it
%\% Unic:3 'tdhswiéhiwﬂwermg:: s g
_Polvent actions o 32T ERended (S licnsm et el TS
E ) manner-to-an-tmauthorized pexsb?'rWeﬂtv faw: .- e
5 C-616 = (=616 is vory solublo in6-2i44., .Tho ~ T
g8 solution has a high vapor prossurc of oo
Eﬁ C~616. (Soo Safoty Bulletin S-1 for
33 Solubility tablc).
-y '
%5 C=216 = C~216 is very slightly soluble in C-2144,
"~ C=2144 is a mixture of high molocular weight saturatod fluorocarbons con-

taining a very small percont of hydrogen. It is practically non-ronctive with
C-616 under operating conditions aond is satisfactorily resistant o C-216 in
concentrations loss than 20% at oporating temperaturcs. Higher concontrations
of C=216 will react to form polymerized products. 30% C=216 will ignite C-2144
ot vlevotod bemperatures and will form explosive mixtures with C=2144 mist.

C-2144, as received, contains 1 to 2% dissolved HF,

A ——

iff =
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CUNCIULINLIAL

USE

C-2144 is presently used as a vacuum pump oil in Valley Iron Works pumps

and in all Stokes pumps exeept those on mobile C-616 umits.

1.

2

3e

1.

Ce

Se

4

5.

July 2, 1945

'HAZLRDS

The chief hazard in handling C-2144 results from the foct that it dissolves
C-616 and the solution, whon hot, has a high C=-616 vapor pressurc. C-2144
that has boen exposed to C=616 will give off strong fumes and since tho dis-
solved C=-616 is protected from hydrolysis by C,-2144 it will ccatinuo to
fume for long periods of timoe Tho fumos from C-616 dissolved in C-2144
present tho same hazord as the oscope of C=616 from process lines or oquip-
ment.

C=616 dissolvod in C=-2144 has the somo corrosive action on the skin that
C=616 or its hydrolysis products would have by thomsclves. Burns result-
ing from contact with C=2144 contominoted with C-616 are likoly to be sovere
because the sticky naturc of C=2144 tonds to give intimate contact with

the skin and its insolubility in water makes its removal difficult.

C=2144, when hoated to the temperaturcs involved in welding, cutting or
soldering, decomposes to form HF and other vory toxlc gascous products.

PRSCAVTIONS

is for as possible, C~2144 that has boen oxposced o C=616 should be hondled
in a closed systcm. .

Exposure to C~2144 shall be avoided.
Protective cquipment shall be used as follows:
4o Ue S Ammy issoult Mask for:

o - Oponing oquipment that contoins C-2144
which has beon cxposod to C-616 or C=216.

b - Welding or cutting linos or oquipmont that
have contained C=2144. :
. . Thiv 20 ym \\\*
Bs Nooprone gloves fors: ‘ im o iorm

EE TN 1 h
S Amerided - nat 'onmﬁ""rm the

MGnnes g Sy X33
a = Hondling C=2144 in open con’cam'ersu;‘._f_; . 33@ C31 ang
R e SN tg\% Tany .
C. Faco shicld for: J

a - Handling C-2144 in open containors.

Tools that have boen exposed to C=2144 shall be clcaned by ringing in
C-714 or PF-113 before re-usc. -

Contaminated clothing and protective ocquipmont shall be clecancd under
controlled conditions beforc being usecd again._ )
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~ ' sorics of compounds is formod with catalyst. Tho H=216 that is prosont

- Goseous H-216, when reloased i
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H-216 R 90 3 ——

R

Physical stoto = gas,.liquid,-solution in water, solution in 6ata1yst-

Color = colorless

0dor - pungont, irritating, similor o HC1,
Molecular weight =~ = 20,01 e —
Molting point - = -117° F,

Boiling point - g70.3, =

Spocific gravity of liquid @ 65° F, = 0,988 (roforred bo aTomM

Speeific gravity of gas @ 70° Fo = 0,705 (roforred to air)
Solubility: '

Water - liquid is complotoly miscible, gas is very soluble.

H=216 is roadily adsorbed onto porous surfaces,

H«216 solution in water is hydrofluoric acid, an extromély corrosive acid
that attacks o wide range of substances inoluding glass, leather, natural
rubbor ond most organic materials. It corrodes somo motals vory rapidly,.
especially silico~boaring cast iron. Stecl is satisfactorily rosistant

to the concentrated acid (groater than 60%), but is attacked by more dilute
solutions, : : ) ‘ ,' ' ‘

35T

[Ta)

H-216 forms the following compounds with adsorbenty

NoPsHF = soligd
NoF«2HF - golid
NaF«3HF « liquid

TSy

i»T()—f§§1

G

UIE

N o )
ol L”"&-m: Py

m-

These compounds give an appreciabloivapor pressurc of H-216, A similar

in catalyst is combined in this kind of lgoso compound,

n moist air, absorbs wator to form o mist
of tiny droplots of hydrofluoric acid, '

§cs
5
HAZARDS §ng -
Burn rsﬁ& '
H~216 has on oetion limited to tho surfaces which it touches., It tonds to - :

go into solution readily if tho surfaccs aro moist, and a small amount of
H-216 can produce o penetrating chomical burn over o volume of tissuo which
is out’ of proportion to the amount of acid involved, Such burns may be
decoptive bocause the appearance of pain may bo delaycd for soveral hours,
by which time a deop ponotration of tissue may have occurrcd, He216 burns
arc likaly to ocecur in two wYys: .

[ 4

&IHCATION CHANGED ToO Ll
. Y authority of ] ec /)«/2. Y/J'q(-l
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1 - Through contact with su

o = Porous surfacos on which H-216 is adsorbed. o Y

b - Moist surfacos on which H=216 is dissolved. o t;g}'

¢ - Solid ecatalyst or gdsorbont in which Hw216 is ; t;ﬁg
prosent as a loose compound. . x ;;3g..

2= Thrbugh exposurc to H=216 gas or the mist formed whon H-216 is roleased
into o moist atmosphore., H=216 dissolvos readily in a film of moisturc on
tho skin and may causc widosproad burns of comparatively slight intonsity.

Only porsons woaring rospiratory protection will be likely to expericnce }\‘

this kind of burn since a concontration of H=216 gas or mist that will causo
skin burns is intolerably irritating to the rospiratory tract,

Respiratory Damage

H=-216, whon inhaled, dissolves in the moist lining of the respiratory tract
and acts as an irritant, Dangerous concontrations of H-216 givo ample warne-
ing by their strong odor and irritant acbion on tho nasal passages and throot,

2 _ugiip o

-t

~
2

g

Toxicity 3 é

el

Minimum detoctable by odor = = - 3 pepem 3 j
Maximum allowsble for prolonged oxposuro . 3 Depenm ‘:

Maximum allowoble for exposures up to 30 min, ~ 10 pepen-. g

Dangorous for even short cxposures 50 pepenm - b 12

E L

PRECAUTIONS 3 i

e — ? ‘?“

1 - Neither H~216 fumos nor H-216-boaring mists or dusts should be inhaled, § s 12

- Ventilation sholl bo used to clear contaminated arcas, oo

¢ = H=216 cylinders shall be handlod with oxtrome caré, Tho following are §§ .

somo specific prochutions to be obsorved in their handling: ' QEE

: . O 1

. CiERE

@ = Cylindors shall bo ha” 1lod and stored so that tho danger |34 X

of mochanical domoge‘to cylinders or valves shall be 1

kept ot o minimum{ =

.0 - ]

b - Valve protcctive caps must be kopt on cylinders oxcept § f

when cylinders are in usc, ‘ : , BY

¢ - Nover attompt to mix gases in an H-216 cylindor, Pros-
surc gauges ond othor .accossorios provided for use with
H«216 must not bo used with othor products and vico vorsa.

d - H~216 shall bo handled only in eylinders which are ape
proved for the purpose and properly idontifioed,

o = H=216 cylindors ghnll be stored so that there is no
danger of their boing hoatod to clevated temperatures
by sunlight, accidontal fires, ete. No part of a
cylindor should over be subjeet %o o temperoture
above -125° F, e ”

f =~ Opon cylindor valves slowly, Never use wrenchos or
tools excopt thoso specifically provided and approwd
for the job, ‘ :

| 991 10 osue;55 jSvonou cuy Funsey
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-7 R 1 ‘,”“::.: E , -A o ‘\ \ ‘. :\ '-._\ a\
;- g+=Tel"n ‘ Crried- ,_;i@mt'ldars mst be tightoned . ' | \\\
'~ and hold tight while the valvo 1s’boing openod, VL

3 - Bofore a.ny connoction on H=216 linos or eQuipmont is brokon, tho lines or

- oquipment shall bo purged with G=74, - O .

4 - All work on‘equipmenﬁ containing H-216 or H=2l6~bearing materials shall \‘-\ ‘ﬂé}_\ \\\

. bo done in tho vicinity of a safoty shower, \ "\

5 - Tools usod on oquipment that has contained H-216 or He2l6-boaring matorials \\ ‘ ‘,

shall be thoroughly washod in soda ash solubtion and rinsed in tap. wator ':,\ . \
. SANRY

after each use,
6 - Protoctive equipment shall bo uscd as follows:

Ay U, Se Army Assoult Mask, ‘ o
o ~ Entoring arcas where breathing is restrictod by H-216.

B, Solf contained oxygon broathing o.ppardtus.

*
- o - Where there is an oxygon doficioney.
b ~ For roscue work in high concontrations of He216 g2Se
3 we
§&I
§88 .
= §’ e "j'
e
3! 3
L2

¢, Air supial’iod hood,
o - Handling dusty Hw-216-boaring solids. . .. oy
| )

[

nbun s
I "Fapus

38

De Face shicld. ‘ ' ‘
2 = Oporation of He216 wvalves oxcopt through shiclds or

Pezie

H2ASSUSUDY

barricades.
b = Handlin; H-216 cylindors. : g
¢ = Broaking conncotions in He216 linos or oguipment, &
. . ) 3 Y
Ees Gountlet ncoprenc glovos, : g 9 Py
‘ B
a - Oporations of H-216 valvos oxcopt through shioclds or Bar
barricades, ‘B

- Hondling H-216=boaring solids.

- Handling H~216 cylindors.

| - Broaking comncctions in H=216 linos or cquipmont. |
oxposod to H=216 or!

b

— M a' ‘.

Hoo ST TS usip
Qo s =7
SUSLISD 1pcnim o

c
d
o = Hondling surfaces that have boen
. H=216~boaring motorials. : BEARE
. BN
Fe Coveralls with logs and slooves tightly closcd at the cuff. i {:m
a - Hondling dusty Hw216-boaring solids. ; o 2
: .k aF
"Ge Rubbor shoos or boots. '
o - Working in aroas whore the floor is contominoted with
H-216 solution or H=-2l6-boaring matorials., S

Note: Tho above matorial portainingy to protoctive equipment covers
all anticipated exposurcs, In case of oxposures not coverod

‘horein, the abovo information shall be used as a guide,

-3- | —
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c-816 :
- PROPERTIES

Molocular Woight - - 400
Melting Point- \ - -41.8° F.
Boiling Point '@ 14.7 psia - 216° F.

Donsity @ 60° F. -
Spocific Gravity @ 60° F.
Spoeific Gravity @ 165° F.

Solubility: _ _
Wator - insoluble
“Froon 113 ' - slightly soluble

Halogonated solvents - solublo in traces only

Solvent Action:

;o Fats - = slightly soluble
C~-616 - soluble (17 mol % @ 60° F.)

Whon hoated in air to the tomperaturos involwed in welding and cubting
operations, it decomposcs to form HF and other toxic gaseous products.,

4% C-216, or more, in a m_ixtizro of goscs, will forn m oxplosive nixture
with C-816 in any proportion. Tho mixturc nay, undor cortain conditions,

Ue Se Army Assault Mask for:

le Exposurc to high concontrations of C-818 VapOors
(Mask will givo-protoction for moximm of 30
ninutos in such oxposurcs). :

\ oxplodc spontencously.
-
NN HAZARDS N o
] %&3 " "1l. C-816 vapor bolongs to the loss hazardous group of gascs, but a hig \ \\13
5 , (1000 pepems) concentration for o 30 minuto oxposurc probobly will produce” \
: ; irritation of lungs. ' : { \\‘)
£ .0 L ' . . "N
£ 2. Welding or cutting metal that is wot with C-816 or oxposod to C-816{.\,‘\
S ég' vopors will rosult in the goneration of oextrenoly toxic gascous products. 8 N
P £2 PRECAUTIONS 8
g'; ) %39 1. C-816 lincs and cquipmont shall be ompticd as complotoly as pos- <
g% i,_gn siblc by draining or puiping, and then purging with dry gir boforo main- Eg
e %E tonanco work is begun. ' >
AN ' ‘ _ o
: ﬁ\\- 2e Protgctivc cquipment shall be worn as follows: =
3
B
42}
wn
«
=
=

{ By guthority_of AEeE ow

2. Wolding or cutting on linos or oquipment
which have contoined C-816.

‘ =
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SAFETY BULLETIN S-3.

C=T716

PROPERTIZS

C-716 is a completely fluorinated saturaed I1UOXOGArDOX
it is a colorless liquid with a faint but distinctive odor.

Moleculdr Weight - 388 .
Melting Point -70.6° F.
Boiling Point @ 14, 7 psia - 180,59,
Density : 60° F, - 14,47 1bs.
1.735

ale :
/e CLASSIFICATION CHANGED To.& ‘

_ Specific Gravity @ 60° F, B
\ , Y auth
‘ Solubilitys: , Hyol .. C.ow /4/3/.5-;!
Water ’ - insoluble B 22. a- uj‘ Q o
Froon 113 - slightly’ soluble Dat%
Halogenated solvonts - solublg in traces .=
‘ ﬁ"'_fwwﬂ'\"" 3 : i defense of the
Solvent Actions ' &?‘w‘“‘*’*“' B d -
; S b amended s trEmRSeT T rEvoh @ leritint v
Fats . - s1ightiy’ 8% g rize persom i p LT S
C-616 - soluble Teem—

o

" Whon heated in air to the temporatures involved in wolding and outting
oporations, it dccomposcs to form HF and othor toxic gasoous products.

C-716 forms an oxplosive mixture with c-2186,
HAZARDS

1. C=716 vapor belongs to tho loss hazardous group of gasos but a high
(5000 pepeme) concontration for a 30 minute cxposurc probably will producc
irritation of lungs.

2. Wolding or cutting mctal that is wot with C-716 or oxposcd to C=-716
vapors will rcsult in the genoration of cxtromely toxic gascous products.

Blease

PRECAUTI (NS
le C-716 linos and oquipmon’b shall be ompticd as complo'bcly as p -Qg
sible by draining or pumping, and thon purging with dry air ’boi‘oro me
tonzmoo work is bogun.

2. Proteotive oqu:.pmcri‘o shall bo worn as follows:

as been approved ch'

U. S. Army Assault Mask for:

« Exposurc to high conccn'brﬂt:L;n., of C-T16 vapor. (Mask m.;;.
give prcteoticn Ior moximm of 30 minutes in such cxposuﬁ%.-

2+ Welding or cu'bt:.ng on lincs or cqulpmcnt which have cont,,lg
0-7160 . !"' &

$2 Nid
N
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9.'.@.1-.?. : i For The Atomic Energy Commission - 3\
PROPERTIES | 'y @ d N
S &% Qe | Q)
State in process - gas 1 PE Pyantacit . . ‘ M
State in process - g ‘_ ' Chief, Declassification Branch
édié? - pa;e greenish - yellow o .
dﬁéi ? reiqaéé ascompanied by characteristic pungent odor
E , : ‘ o f
somewhat similar to shlorine, 8

Moggcular weight‘- 38

Boiling point - -307° P,

AEcC on ‘2- 18-

Freezing point = -369° F,

FICATION CHANGED

Wiy of -

spegific gravity - 1.31 (referred to air)

Solubility - C-216 reacts with all of the common solvents,

CLARSrY

O

including water;

'C«216 is the most powerful oxidixing agent known and will react
with all orgenic and almost all inorganic substances under certain condi-
tions. = The only mejor classes of material that are completely resistant
to the oxidizing action of C-216 are the pure inert gases end metallic
fluorides'in their highest valenee state. The reactions of C-216 are
usually accompanied by the evolution of & large amount of heat and elova~
tion to high temperatures, In:general the vigor of reaction is diminighe
ed by dilution of C-216 with air or nitrogen snd increased by elevated
tem?@ratgreé. . s : , : il

' Leakage of C-216 into moist air givesrise to the formation of
white fog consisting of HF droplets formed by the reacticn of C»216 with |
water vapor, The formation of this fog is dependent upon the relative
humidity ‘and may not eppear during very dry weather. The yellow colo
of ¢~216 is not visible except in very high concentrations and large
amount of” gas, o ST o I
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Reactions

CondentrTEiom:
Material of (¢=-216
Water 100%
Hydrogen Wide range
Organic - 100%
human flesh, .
wood, rubber,
neoprene, cloth,
oil, ete.

50%

Inorgenic -
brick, concrete,
stone, asbestos, etc.

Metallic -
steel, nickel,

.monel, copper,
bress, alumium

C~816 and
C=716

c-2144 and
¥. F. L.

Poly TFE
" Plus CaFsp
(packing material)

60% to 100%

100%

100%

60%

Greater than 6%

100%

-2a

Temgg;ature
Nofmal |

Normal

- Normal

Normal

Normal

Normel

300°F

elevated

Operating

Operating
temperatures

Reaction

Vlgorous; much heat)
HF formed

Spont'aneotzsly explosive .
HF formed.

Burst instently into
vigorous fleme, HF
formed. (Smooth neo-
prene surfaces, when
perfectly clean, are
resistant to reaction)

Repid oxidation, HF
formed, heat gener-
ated, flames if heat
is not conducted away
rapidly.

Instently reaches in-
candescent temperature.

Slow,satisfactorily
resistant.

Burst into fleme, in- .
tense heat (heat to
initiate reaction may
come from oxidation

of oil, water, ete.)

This is approxdmately
the lower limit of con-
centration for vigor-
ous reaction. .

Forms explosive
mixtures,

Forms pclymerized
products. Will burm
in 100% C-216 wnder
certain conditions,
Forms explcsive mix-
tures under certuln
conditions.

Nomally satisfactorily
resistant. Will burn
under certaln condi#
tions,

50 4. 5. €. 3V ond
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to heal. Tissue destruction takes place in three separate ways:

AR ARD
e .
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1. Burns = A jet of C-Eié—£?ea—a—preeeu?e-eenﬁa&nerjhi11 react w

humen flesh and cean cause extremely severe burns that are vetry difficuld

(a) Destructive oxidation by C-216
(b) Thermal demege from the heat of reaction.
(¢) Tissue poisoning by HF formed

All three types of damage occur very rapidly upon exposure to undiluted
C-216 when impinged on a surface from a source under pressure. There is
some degree of dilution below which the first and second do not take place
to any significent extent but the exact value of this dilution has not been
ascertained. The third type of damsge takes place in much lower concentra-
tions than the first two because HF is formed by the resction of C-216 with

‘moisture on the skin. HF is aprot.plasaie poison with great penetrating

power end causes deep-seated burns that heal very slowly.

@+ Respiratory demage - C-216 is an irritant gus whose-toxicity is
epproximately the same as that of phosgene. Exposure to dilute ¢-216 results
immediately in irritaticn of the eyes, nasal passages, and throat. Next
the skin becomes moist end then the front of the head begins to ache. The
meximum allowable safe éxposure occurs somewhere between the development
of the last two symptoms. ’

Toxicity:
Minimum detectable by odor 3 pepem.
Meaximum allowable for long exposure 3 psp.m.
Immediately irritating (Tolerable for ‘
: several minutes) 25 p.p.m
Intolerable even for short exposure 50 p.p.m

PRECAUTI (NS

l. No protective equipment devised to date will give even temporary

protection ageinst direct exposure to o jet of undiluted C-216. Since

this is true, all valves end equipment handling C-216 at pressures grecter
thon two or three pounds should be operated, as far as possible, by exten-
sion handles through brick barricades or metal shields,

2. Openings into C-216 lines or equipment shall if possible, be seal~-
ed cff from any possible source of (¢-216 pressure by two valves, prefer-
ably with a G-74 buffer zone between valvess

3 Befofe'any equipment which has contained C-216 is disconnected it
shall be vented and thoroughly purged with G=74,

Y
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No persons, except those wearing agequate protectlve equipment, shell re-

enter the area untll it hes been completely freed of Ch216 by thorough venti- >
latlon.

5. Protective equipment shall be worn a s followsi

A - Face shields for -

. 1- @perating pressured C-216 valves that are not protected
- by shields or barricades.

2= Disconnecting C-216 equipment except when a safety sample -

has been taken with negative results.

B .- Gauntlet neoprene glbves,(clean & presenting smooth surface)
l- For disconnecting c-216 equipment except when a safety
semple has been taken with negstive results.

2~ For operatlng pressured C-216 vqlvas not protected by
shields or barricades. )

¢ ~-T0U. 8. Anﬁy Assault Mask for entering areas where breathing
is restricted by C-216 (This mask not to be used where there
is an oxygen deficiency).

D - Oxygen bresthing epparatus for rescue work end all cases of
- oxygen deflclency.

6. No welding or other hot work shall be done on or adjacent to lines
or equipment containing C-216. :

7. The interior of all lines and equipment for hendling C-216 shoula

be perfectly clean and free from moisture, grease, or foreign material
of eny kind.
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SAFETY BULLETIN NO, S-1

c-616
PROPERTIES
C~616 exists in three phases:
1- Colorless crystalline solid of high refraction ‘
2~ Colorless liquid._ —— ‘ﬂﬁ

8- Colorless gas

The solid sublimes when heated st pressures below 22.0 psTE, i.e.,
goes from the solid to the gas phase without passing through the liquid
phase, The solid, when heated to 147, 3° F. at pressures above 22.0 psia,
melts to the liquid phase, (See fig. I). The liquid can exist only at
elevated temperatures and pressures, and will #flash to a gas immediately

_g'g ¢ upon its release to etmospheric pressure through a leak or otherwise. .
%= , : 4
;3" +: .. ,Cp6l6 has the following physical properties; : Nq
s " - . {
-8; ':‘!.5 : Molecular weight ~ 352 _ 'v) 2;
To ¥ Specific gravity @ 68° p, (solid) - 4.68 } \
.1, Density @ 68° F. (solid) - 292 1bs/ft.% ~ Sy
s 4 i ; Specific gravity @ 147.3° F. (liquid) - 3.67 . o O’ 3
seyl Density ® 147,3° F (liquid) - 229 lbs/rt.3 BT
TR f ' Solubility = 3 |
e T l= Water -reacts, products soluble. : ?_2 =
SErfin 2- 0-816 (solubility of solid C-616 ot saturation vapor & a
K E BN pressure.) 5’ '
Ei ' Temp. °F. Lbs. C-616/ga1 C-816 g

p . | -40 0.25 £

% g 20 1.4 3

: § L ; L 50 2'8 E )

o 8 ;ﬁr 80 4.2 7 5

2¥1 B 100 7.1 25
i ;. 120 - 14,7 el

. . [@J")

;,f: ‘ B

3¢ C-716 - No dota available, but solubility presumablyg» l
)f. ites that given above.

4  C-2144 -Solubility in pounds C-616 per gallon C-214

foved B rele
Yo,

Temp. °F. Partial pressure €-616 (psia) : @
- — N 4 (-9 . ¥
0.1 0,5 1.0 5.0 .10.0 1L, &
80 "~ .056 .53 1.18 -
100 .066 .35 .75 E3.
i 120 .046 .24 .50 a
“I3 160 023 .11 .23 g
180 »,016 .08 .16 3

200 012 .06 .11

.




P

1
1 ‘ £

5. MFL = solubility in pounds C-616 per gellon MFL.

Temp. “F. Partial pressure C-616J(p§ia}
1.5 3.0
100 1.20 3.08
120 0.83 1.96
140 0.58 1i22
160 0ed2 0.85
180 0.29 0.63
200 0.20 0445

6. Carbon tetrachloride - réacts, giving precipitate of T4F185T4F20
' and gaseous products.

7. Trichlorethylene ~Action is similar to that of CCl,.

At operating temperatures C~616 is, to e small extent, mduced to
TFg, (a white sclid), and to T,Fg(a black sclid) by its action on metals
at opersting temperatures. . -

C-616 and its solid hydrolysis products are radicactive snd emit

alphe, bete and gomma rays. Thercte of disintegraticn, however, is much
slower then thet of radium and the energies of the particles emitted are

different. Five grems of C~616 cro equivalent to only 1 microgram
( 1 gram) of radium with reference to the energy given off as radiation.
1,000,000 .

There 1s, therefore, no danger from the radiasticn of this material except
in the ccse of extremely large accumulaticns.

Hydrolysis Products

Upon contact with the etmosphere C-616 vapor is immediately
hydrolyzed by the moisture present to form a dense white fog of TOaF2
particles and HF gas. Solid C-616 also rescts with the moisture content
of the atmosphere to form T05Fp and HF but the reaction is much slower.

A crust of TOgF2forms on the surface of the sclid end tends to seal off
the unreacted C-616 from the atmosphere. :

Upon contact with the atmosphere TF5 and T4F18 are also hydrolyzed

by the moisture present to form green TF4 ond the two products mentioned
abovee. The TF, is harmless because of its insolubility.

TOoFo is yellow in the massive form but white in the finely divided
dust or smoke form in which it is ususlly seen. This smoke, formed when
C-616 vapor is scted upon by atmospheric moisture, is extremely persistent
and .very little of it will settle out in any resasonable length of time
unless formed by the sudden release of large smount of material.

T02F2 Is very soluble in wster and the solution is ususlly strongly

acid.” This acidity is lergely due t¢ the presence of HF adscrbed onto the
zQZFz, but TO»Fs in the pure form, free of HF, forms a slightly acid solu-
ion. .

. HF is a colorless, strongly acid gas, soluble in water. It adsorbs
readily onto surfeces which ure exposed to it.
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HAZARDS

The physiological action of the two components which make up the
hydrolysis products varies somewhat, as shown below.

l. HF has an action limited to the surfaces which it touches. It
tends to go into solution readily if surfaces are moist, and & small amount
of HF can produce a penetrating chemical burn over a volume of tissue which
is out of proportion to the amount of acid involved. Such burns may be
deceptive because the appesrance of pain may be delayed for several hours
by which time a deep penetration of tissue may have occurred. These effects
are less pronounced as a result of contact with mist of vapor than with
liquid HP.

2. TO2F2 has an action both as & surface irritant and as a poisonous
agent acting internally. On moist surfaces it has en action similzr to HF
but considersbly less in degree. TWhen inhaled as a fine dust or fume, it
reedily goes into solution on the moist linings of the respiratory tract
from which it is readily abscrbed. Of that which is swallowed, about 20%
is aebosrbed, the remainder passing through the slimentary canal without
being absorbed. All of the TOp, Fp absorbed from any surface is eliminated
by the kidneys, which causes kidney dumege. However, evidencé indicates
that the effect of small quantities is not cumulative.

3. Exposure to hydrolyzed material must be considered as an exposure
to the aggregate, rather than to the individual components. Exposures to
dense concentrations of these materials in air have resulted in the follow-

o ing observances in clinical cescs:
L3

{EE'EU? Ae Burns of surface of eyes

& ¥3 B. Irritation of nose and throad

Z ' C. Superficial, traonsitory, first degree burns of exposed

skin surfaces.

D. Irritation of the respiratory passages which may be
followed by marked swelling of these surfaces (edema).
Workers with severe cases of edema of the lungs may be
critically ill and experience thc following symptoms in
a marked degrees cough, chest pain, shortness of bresth
end vomiting. .

BE. Characteristic kidney damage which is manifested by urinary
changes, usually 24 - 48 hours after the exposure. Complete
recovery from such dumege occurs within a.few days.

i Victims who survive the respiratory damage mentioned in (D) have
t{iglweys recovered.

{5 Persons exposed to lesser concentrations have the foregoing symptoms
in greduslly decreasing severity. Extremely light concentrations which

arc still dense eough to be secn or smelled are frequently experienced
without any of the foregoing types of demage.

e - FL

If hydrolysis products collect on the skin of the hands,. and sre sub-
Jected to pressure, heat and friction, as are experienced in the handling
of contaminated tools, decp penctrating burns result.




As a safe limit of exposure to hydrolysis products in the
atmosphere, it has been tentatively established that, for practical purposes,
respiratory protection will be needed unless the atmosphere is clear and
odorless. However, the maximum allowable exposure for T material is given

in literature as 200 micrograms per cubic meter.
PRECAUTI QVS
1. An area contaminated by the release of C-616 shall be evecuated

of personnel immediately, and no one shall re-enter until it has been de-
contaminated except as provided below:

2. Protective equipment shall be used as follows:

A. U. S. Army Assault Mask - carried.
(a) Working in areas where C-616 is at positive

gage pressure,

B. U. S. Army Assault Mask - worm.
(a) Opening equipment which contains or has con-

tained C-616.

(b) Entering contaminated atmosphere (where material

may be seen or smelled),

(c) Vhen evolution of vepors occurs during decon-
‘tamination.

C. Clearvue Dustfoe #2147 Respirator with #2148 filter -

worn.
" (a) During decontamination operation (when atmosphere

is not contaminated).

D. Coveralls (approved type)

EF (a) Opening equipment which contains or has contained
] C-616.
I3
. [ .
/ ?%é (b) Working in areas where C-616 is at positive gage
i3 pressure. ’
:5 2 (¢) During decontemination operations.
T _: (a) Handling and transportation of contaminated
¥3 ‘equipment.
’r
£ &
'; E. Gloves (neoprene‘or neoprene coated)

(a) Hendling surfaces which have been exposed to C-616.

IS piviiibige

(b) Operation of C-616 valves under positive gage
pressure (execept where operated by means of
extension handle through adequate barrier).

(¢) Hendling of contaminated equipment, material or
facilities used in their disposal.
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F. Boots (rubber)

(a) During decontamination operations (if floor ¥s
contdmlnatgd)

3. Food, chewing tobacco, chewing gum, ctc., shall not be brought into
areas where it may be exposed to C-616.

4

=3

. Conteminated clothing and protective equipment shall be cleaned under
controlled conditions before being uscd agein.

5. Persons who have been exposed to (=616 shall take shower before
leaving the work ares.

May 31, 1945
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